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: N.ARMSTRONG 

rotor data 

a: 1950 mm 

rl: 309.0 mm 

ml: 

toll: 24 00 

readout 

run 

pl 1: 23.0 9 

168. 

in tol 

correction in tol. units 
7.097 

setup 

b 2]29. mm 

set : 600. rpm 

rotor: ~f.1I3,';;\.18 

act 600. rpm 

pl 2: 

03.12.02 10:23 

INTERMOUNTAIN 1 HP 

c: 1204. mm 

r2: 313.0 mm 

m2: 

to12: 24.00 

03.12.02 10; 23 

9.67 9 

142. 

in tol 

3.025 
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INSPECTION REPORT 

FOR UNIT 1 HIGH PRESSURE TURBINE 

The high speed dynamic balancing was completed twice, with five 
minutes over-speed intervals, on the Unit 1 HP completed bladed 
rotor. The rotor went the critical (1930 rpm) and 2nd 

critical (4170 rpm) speeds exceptionally low vibration. The 
maximum peak-to-peak displacement vibration is 3 6 micro inches 
(0.0002"), better than that of the U2's HP (13.6 micro inches.) 
The Alstom maximum acceptable is 16.0 micro inches and GE maximum 
acceptable is 25.0 micro inches. Refer to the Table 1 and 
attached graphs. 

Vibration, Displacement, Peak-to-Peak 

ear, in HP Front, 

0.00002 

0.00004 

0.00008 

020 0.00005 

007 0.00015 

Rotor Run OUt 
All rotor's run out dimensions are found to be better than the 
limits. Refer to the attached drawing. 

(12110/02) U1 HP Factory Inspection 



From: .alstom.com> 
To: 
Date: 

ect INTERMOUNTAIN 1 ROTOR OVERS PEED 

Hi, 

As find attached the report from the test on 
the Intermountain 1 Rotor. 

(See attached file: IntMtlRotOS.TIF) 

for the 

CONFIDENTIALITY: 
This e-mail and any attachments are confidential 
you are not a named the sender do 
not disclose the contents to another person, use it for any purpose, or 
store or copy the information in any medium. 

cc: <kevin. 'd~A",or.alstom.com> 

1 



Item 1. HP Rotor 1l .. l'!nmlll'!nV 

Diameter of HP Rotor at inlet 29.882" 

Items 1 to 9 Material Data 

Item 2. Thermal 

Conductivity Btu ft / ft2 h 

25.50 

25.00 

24.50 

24.00 

23.50 

'" ::;: 
g 23.00 
"C 

" " 0 
22.50 

22.00 

21.50 

21.00 

20.50 
a 100 200 300 400 500 600 700 800 900 1000 

Tem perature F 

This document and any information or descriptive matter set out hereon are the confidential and copyright property of ALSTOM Energy Ltd., 
and must not be disclosed, loaned or copied or used for manufacturing, tendering or for any other purpose without their written permission. 
©2004 
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Item 3 ..... n"" .. "'1" .... Heat caIDa,r.11:v 

0.1800 

0.1600 

0.1400 

0.1200 

"ii :l'! 0.1000 
<.> 
!E 
" i!l. 0.0800 
Ii) 

0.0600 

0.0400 

0.0200 

0.0000 
a 100 200 300 400 

Item 4. Thermal EYn:::lln§IOn Coefficient 

9.000 

8.000 

7.000 

6.000 

15 5.000 
"iii 

" !l. 
.ll 4.000 

3.000 

2.000 

1.000 

0.000 

Specific Heat Btu lib F 

500 600 700 800 900 1000 

Temperature 

Expansion inlinF x 10-6 

Temperature 

This document and any information or descriptive matter set out hereon are the confidential and copyright property of ALSTOM Energy Ltd" 
and must not be disclosed, loaned or copied or used for manufacturing, tendering or for any other purpose without their written permission. 
©2004 
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ItemS. Modulus of 

Modulus ks; 

3500.0 

3000.0 

2500.0 

2000.0 
<II 

" :; 

'" 0 
::Ii 

1500.0 

1000.0 

500.0 

0.0 
a 100 200 300 400 500 600 700 800 900 1000 

Temperature F 

Item 6. Yield Point 

Yield kg; 

9.000 

8.000 

7.000 

6.000 

:E 5.000 
0 
"-
:li! 
~ 4.000 

3.000 

2.000 

1.000 

0.000 
0 100 200 300 400 500 600 700 800 900 1000 

Temperature F 

This document and any information or descriptive matter set out hereon are the confidential and copyright property of ALSTOM Ltd .. 
and must not be disclosed, loaned or copied or used for manufacturing. tendering or for any other purpose without their written permission. 
©2004 



Item 7. Thermal 

0.5000 

0.4500 

0.4000 

0.3500 

0.3000 .., 
:~ 
!!l 0.2500 
!E 
c 

0.2000 

0.1500 

0.1000 

0.0500 

0.0000 
o 100 200 

Item 8. of Material 

489 

Item 9. Poisson's Ratio 

Ratio 0.3 

300 400 

Diffusivity 112 I hr 

500 

Temperature 

600 700 800 900 1000 

This document and any information or descriptive matter set out hereon are the confidential and copyright property of ALSTOM Energy Ltd .. 
and must not be disclosed, loaned or copied or used for manufacturing. tendering or for any other purpose without their written permission. 
©2004 
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From: 
To: 
Date: 3/5/03 4:53PM 

Intermountain Unit 1 exhaust - Ref 11101 

The interface has now been modified to show the corrected 
coordinate for the exhaust head 

All sheets are to revision D 

--- Forwarded FALCONER/GBRUGOI/Power/ALSTOM on 
05 03/2003 22:58 ----------

Robert CUNNINGHAM 
05/03/2003 16:41 

To: Wal FALCONER/GBRUGOI/Power/ALSTOM@GA, Co-ordinator 
TECHNICAL-SERVICES/GBRUGOI/Power/ALSTOM@GA 

cc: RUGWW. Kevin SPIRES/GBRUG01/Power/ALSTOM@GA 

ect: Intermountain Unit 1 exhaust Ref Il/01 

Hello 

Please find attached Issue D the Interface (R202/AO/5396) with 
the exhaust modifications 

(See attached 96_D_EN_OOl.TIF) See attached 
R202_AO 539 TIF) See attached 
R202_AO_539 TIF) (See attached file: 
R202_AO_5396_D_EN_004.TIF) (See attached file: 
R2 9 TIF) (See attached 
R2 96_D_EN_006.TIF) 

Rob C 

CONFIDENTIALITY: 
This e-mail and any attachments are confidential If 
you are not a named noti the sender do 
not disclose the contents to another person, use it for any purpose, or 
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store or copy the information in any medium. 
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From: <robert alstom corn> 
To: corn> 
Date: 

Re: INTERMOUNTAIN Shell Thermo 

Hello 

Alstom Recommendations for Locations Outer Shell Mid Wall) 

The function of the outer top and bottom mid-wall are 
to measure the top to bottom temperature differential The OEM startup 

limits this to F, which Alstom agrees with. 

We recommend that you find an area on the top and bottom of the outer 
shell at the same the, away from bosses and 

heaters, on the vertical centreline If this can not be achieved 
I then you can rotate the off the centre line as as you 

the the same (max of 15 from the vertical and on the same 
side 

The bottom of the hole should be in the middle of the shell. 

The details can the same as on the inlet 
(R202/AO/I0325) . 

Please find attached some sketches to you. 
1---------- ----------- - +- ------------- I 
IHole bottom to be in the middle of I (See attached file: INT_SECTION.tif) I 
Ithe wall section. I 
IIf you have to rotate the 
loff the vertical centreline then 
I the the same (top to 
I bottom) and locate both 
I on the same 
Ithe machine. Maximum of 
Icentreline 15 . Shown at approx 51 
I of vertical centreline. 
1---- ----------+--
lOur the 

I between 34 to 35" from 
linlets. 
I However you and 
Ion a better 
Ifeatures that I am 
Ida so). 

can agree 
due to 

unaware of 

1------------------------

Rob C 

+- -------------------------

I 
I 
I 
I 
I 
I 
I 
I 
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Do" corn> on 22/01/2003 18:43:33 

To: Robert CUNNINGHAM/GBRUGOI/Power/ALSTOM@GA 
cc: "Bill Morgan" corn>, "Jim Knapp" 

"James Nelson" corn>, "John 
Alan HOLMES/GBRUG01/Power/ALSTOM@GA, Kevin 
SPIRES/GBRUGOI Power/ALSTOM@GA, 
FALCONER/GBRUGOl Power/ALSTOM@GA 

ect: Shell Thermo 

Dear Rob, 
Please 
installation. 

info & the HP outer shell 

. corn> , 

Last year we install two temporary on the HP outer shell, 
1 on the upper half and other on the lower half, about 1/3 of the shell 

relative to the front end. The critical 
startup temperatures to ensure an of the 
shell. Due to the short notice, we welded the two thermal 
1 square) on the shell This installation method may not a 
most accurate info. 

I understand that Alstom has a better method of install 

Rob, 

Thanks. 

cc: 
<kevin. 
<adrian 

, ie, drill, tap the shell and install the 
the shell thickness ... 

recommendations and 

"James Nelson" .alstom.com>, 
,anrH'J'PT. alstom. corn>, . alstom. corn>, 

.alstom.com>, <RUGWW.TEGMail@test.alstom.com> 

1 



From: .alstom.com> 
To: 
Date: 8/1 02 7:20AM 

Intermountain Unit 1 Performance 

Lets try this, I have tried about 4 times with . com 
------------ Forwarded Kevin SPIRES/GBRUGOI/Power/ALSTOM on 

01/08/2002 14:03 ---------------------

Kevin SPIRES 
01/08/2002 14:03 

To: 
cc: 

. com 

.com 

Intermountain Unit 1 Performance 

Hello James / 

Further to our conversation 
hand all necessary work to reduce flow 

we have put in 

This will involve us in a fair amount of work and if we can 
get this to the the end of next the week after 
then we should be able to maintain the current works programme as I have 

had the works put Stages 1 & 6 to the back of the 
queue 

What I could do with is official notification from IPSC that this is 
what you want us to do. If you could fax a letter to Bill 

a silent copy to me 44 1788 531532) I would 

I have tracked down a copy of the contract and will now start to read 
to see what commercial ications there be and will try and 

call you later to discuss. 

Many thanks 

Kevin 

CONFIDENTIALITY: 
This e-mail and any attachments If 
you are not a named sender do 
not disclose the contents to another person, use it for any purpose, or 

or copy the information in any medium. 



CONFIDENTIALITY: 
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you are not a named noti the sender do 
not disclose the contents to another person, use it for any purpose, or 
store or copy the information in any medium. 
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CONFIDENTIALITY: 
This e-mail and any attachments are confidential If 
you not a named the do 
not disclose the person, use it for any purpose, or 
store or copy the information in any medium. 

CONFIDENTIALITY: 
This e-mail and any attachments are confidential 
you are not a named the 
not disclose the contents to another person, 
store or copy the information in any medium. 
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not disclose the contents to another person, use it for any purpose, or 
store or copy the information in any medium. 
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From: 
To: 
Date: 

ect: 

Kevin ( 

/4/03 6:29AM 
Heat Balance 

.alstom.com> 

) has asked me if I remember a conversation with you about 
the heat balance Intermountain as a result of 
the of the second unit to be installed { to the 

first one}. I have a "vague" recollection that we discussed it, but came 
to the conclusion that as the heat balance are based on the 
nominal 100% flow (of 6 9 Mlb/h) as is universal all 
manufacturers then there would be no difference to show In , of 
course, the second unit will have a smaller 
Hope this clears up the 

Bob 

CONFIDENTIALITY: 
This e-mail and any attachments are confidential If 
you are not a named noti the sender do 
not disclose the contents to another person, use for any purpose, 
store or copy the information in any medium 

cc: <kevin. .alstom com> 



From: [dr,,",,,,,C'>r. alstom. com> 
To: 
Date: 4/4/03 6 29AM 

Heat Balance 

Kevin } has asked me if I remember a conversation with you about 
the heat balance for Intermountain - as a result of 
the of the second unit to be installed 

first one}. I have a "vague" recollection that we 
to the conclusion that as the heat balance 
nominal 100% flow (of 6.9 Mlb/h) as is universal 
manufacturers - then there would be no difference to 
course, the second unit will have a smaller 
Hope this clears up the 

Bob 

CONFIDENTIALITY: 
This e-mail and any attachments confidential 

are based on the 
all 

show. In 

came 

, of 

you are not a named noti the sender do 
not disclose the contents to another person, use it for any purpose, or 
store or copy the information in any medium . 

cc: <kevin . alstom com> 
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Remote User 



~"'Wii!l'!'iM:liI"\If""'i'oiI\ll* lI>i(IlM'Plth- IIiI$:14 ¥i:lillt 1I!!r1Q""ll'@J!lA'I' Unit: 
--~---------------

Notes 
Data for D, F, G, H I PI or control room 
Data for collum are measured and 
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